This retrospective study was designed to evaluate the surgical outcome of correction of congenital penile curvature, via multiple vertical incisions in the tunica albuginea using two different types of suture material, simple inverted 2-0 PDS sutures versus Proline 2-0 suture followed by closure with 3-0 vicryl. The study included 45 men with congenital penile curvature and surgeries were performed in four general hospitals. Patients were divided into two groups; Group A (n ¼ 24) included patients undergoing penile curvature correction using 2-0 PDS sutures; and Group B (n ¼ 21) patients undergoing the same procedure by placing an inverted Proline 2-0 suture in the middle of the suture line and completing the closure of the incision line with 3-0 vicryl. The procedures straightened the penile shaft in all cases but a degree of curvature recurred in three cases (all Group A). No operative or postoperative complications occurred and no reoperations were needed. Four patients complained of penile shortening (all Group A). No recurrence was observed in the proline group (difference not statistically significant). Horizontal plication after vertical corporal incisions is safe and effective in the treatment for congenital penile curvature without hypospadias. We advise avoiding overcorrection to prevent penile shortening.
Introduction
Congenital penile curvature secondary to asymmetry of corpora cavernosal length affects around 0.6% of male neonates. 1 Although the curvature is usually not severe enough to warrant surgical correction, excessive curvature may lead to sexual dysfunction or interfere with pleasurable sexual intercourse due to difficulty in intromission. Patients may also be concerned by the cosmetic appearance of the curved penis. Several procedures were described to correct this deformity. The Nesbit procedure was used by many workers to treat both congenital and acquired penile curvature but it carries the risk of damage to the neurovascular bundle or underlying cavernosal vasculature while dissecting the wedge of tunica albuginea. [2] [3] [4] On the other hand, simple corporal plication is a relatively safe technique with good results but the patients will have residual permanent knots under the skin. 5, 6 Yachia 7 described a modified corporoplasty where longitudinal incisions made on the longer side of the penis were closed transversely. Results utilizing a similar technique, using absorbable sutures, were previously reported. 8 In the current study, we present our experience with the correction of congenital penile curvature, using multiple vertical incisions in the tunica albuginea by using absorbable and nonabsorbable sutures.
Patients and methods
This retrospective study was designed to evaluate the surgical outcome of correction of the congenital penile curvature, via multiple vertical incisions in the tunica albuginea using two different types of suture material. From 1990 to 2005, 45 men with 'congenital penile curvature' underwent 'correction of congenital penile curvature' via multiple vertical incisions in the tunica albuginea, which were sutured horizontally using simple inverted 2-0 PDS sutures (Group A; n ¼ 24) and by placing an inverted Proline 2-0 suture in the middle of the suture line and completing the closure of the incision line with 2-0 vicryl (Group B; n ¼ 21). All patients had a mean age of 27 years (range from 18 to 34 years). All procedures were reviewed and approved by our local Institutional Review Board.
Inclusion criteria
None of the patients complained about weak erection. All patients had a curvature judged to be significant enough to interfere with sexual intercourse. A curvature of 301 or more was assumed to be significant. The range of curvature included for incisional corporoplasty in our study was 30-701. The mean was 451 for both the groups.
The degree of curvature-preoperatively and postoperatively-was evaluated after the induction of artificial erection with intracavernous injection of PGE1 20 mg or a trimix of PGE1 10 mg, papaverine 6 mg and phentolamine 1 mg ml À1 (Figure 1 ) with an added saline infusion if necessary.
Exclusion criteria
Patients with acquired penile curvature were not selected for this procedure. The patients with complicated double curves or twists, curvatures proximal to the base of the penis, congenital penile curvature associated with incomplete erections and penile lengths below 12 cm were also excluded from this study because of the concerns regarding excessive penile shortening.
The procedure was not performed solely for cosmetic reasons. Written informed consent was obtained from all patients.
Procedure
A subcoronal circumcising incision was employed to deglove the penis and expose the corpora cavernosa. After inducing an artificial erection by placing a tourniquet at the base of the penis and injecting sterile saline through a 21-gauge butterfly needle; a pair of parallel and equal 2-3 mm incisions was placed opposite the point of maximum curvature. Incisions were generally placed lateral to the neurovascular bundle. We refrained from making incisions larger than 3 mm to avoid a 'dog ear' effect at the edges of the tunica or a grossly uneven penile circumference when these vertical cuts were closed transversely. Care was taken not to injure the nerve bundles or cut deep into the cavernosal sinusoids. Each incision was then sutured transversely using two inverted 2-0 PDS sutures (Group A) or by placing an inverted Proline 2-0 suture in the middle of the suture line and completing the transverse closure of the incision line with 3-0 vicryl (Group B). The erection was then reevaluated and additional pairs of incisions were placed as necessary to obtain a straight penis. It usually took 2-4 pairs of parallel equal incisions to correct the deformity. We generally followed the guidelines set by the 'Institute of Urology, London' Group, which suggested shortening of the tunica by 1 mm for the correction of approximately 101 of deformity. 3 Although these suggestions were made in the context of the Nesbit procedure, yet we found it very useful and valid with our approach.
Standard infection control measures were implemented including preoperative sterile urine cultures, Betadine bath for 10 min at night and morning before surgery, minimal on table shaving, limited operating room traffic, 15 min skin preparation and surgical scrub, liberal antibiotic irrigation with a neomycin/bacitracin solution. Perioperative antibiotic prophylaxis included i.v. injection of 1 g cephradine, 1 g cefoperazone and 80 mg gentamycin 1 h preoperatively to be repeated before discharge and followed by an oral quinolone every 12 h for 5 days.
Patients were discharged 6-8 h postoperatively. All patients were able to urinate and tolerate oral fluids and light food before discharge. The position and tightness of the dressing were routinely checked before discharge. Follow up visits were scheduled 5 days, 1 month, 3 months and 1 year postoperatively. This study was supported by our university-based and governmental services.
Statistical analysis was performed using the Fischer's exact test.
Results
No operative complications were encountered in any patient. The penile shaft appeared to be straight or overcorrected (about 101) by the end of all procedures ( Figure 2 ). All patients were discharged on the same day and none required urinary catheterization. Postoperative pain was controlled In Group A, the mean penile length preoperatively was 14.2 cm (range 12-17). That is above the average reported penile length of 12.6. The mean postoperative penile length was 13.2 cm (range 11-15 cm). In Group B, the mean penile length preoperatively was 14 cm (range 12-17). Mean postoperative penile measurement was 13.6 (range 11-16 cm). The direction of the curvature in Group A was ventral in 21 and lateral in 3. In Group B, it was ventral in 17 and lateral in 4. No complex curvatures were included.
Nineteen patients returned on their 12-month follow-up visit in Group A and 18 in Group B (Table 1) . In Group A, there was a variable recurrence of penile curvature in three patients (18%) (two mild: less than 101 and one moderate: 151). No recurrence of more than 201 was observed. No recurrence was observed in the proline group. No statistically significant difference was observed in the surgical outcome between the two groups (P ¼ 0.246).
Four patients (23%) in Group A complained of penile shortening but only one (6%) patient was dissatisfied because of this condition. One patient complained of glans numbness at the early postoperative period but this disappeared within 6 weeks. No similar complaints were observed in Group B. No patient complained of numbness or erectile dysfunction by the end of the 12-month follow-up period. No significant knots or complaints regarding the incisions were observed by the patients or physicians by the end of the 12-month follow-up period.
Discussion
Several procedures were described to correct congenital penile curvature including the use of the Nesbit procedure, 2-4 simple corporoplication 5, 6 and vertical incisions sutured transversely. [7] [8] [9] The Nesbit procedure involves removing a wedge of tunica albuginea from the convex part of the corpora cavernosa, thus carrying the risk of injury to the dorsal nerves of the penis and injury to cavernosal sinusoids.
The Nesbit procedure for correction of penile curvature is not free of complications. Recently, a study designed to assess 106 patients who had a Nesbit operation to correct a congenital penile curvature reported complications in 13% of these patients. 10 These included urinary retention (one patient), wound infection (five), suture granuloma (two), painful knot (one), glans numbness (two), phimosis (two) and haematoma (one). 10 In another study, Yachia 11 reported four cases of loss of sensation-one of which was permanent-in cases corrected by the Nesbit procedure. Describing experience with different corporoplasty techniques for the correction of congenital penile curvature, the author expressed the opinion that correction of these deformities should be concentrated in the hands of a small group of surgeons in specialized centres. 12 Simple corporoplication attempts to minimize the above risks but patients-mainly young men-need to understand and accept the presence of permanent palpable knots at the site of the tunical sutures. 5, 6 Although these knots are not a major problem yet they could be a significant concern for many of these young men.
In our series, we attempted to decrease the risks of complications arising from dissection of the neurovascular bundle by employing the simple technique of vertical incisions that are closed transversely. In Group A, we used inverted 2-0 PDS sutures for closure-which are commonly used with the Nesbit procedure-as these sutures are absorbed over a As all our patients were young men with good penile size, single curvatures and no complaints regarding erectile rigidity, we cannot draw conclusions regarding the use of this procedure in other subsets of patients (for example, patients with acquired penile curvature, complicated double curves or twists, curvatures proximal to the base of the penis or with congenital penile curvature associated with incomplete erections or a congenitally short penis). We can only suggest that patients with Peyronie's disease without excessive penile shortening could also benefit from this procedure. However, patients with curvature associated with a short penis might be candidates for a patching procedure. 12 The use of penile implants should be reserved for cases where Peyronie's disease is associated with persistent erectile dysfunction. 13 In conclusion, horizontal plication after vertical tunical incisions is safe and effective in the treatment for congenital penile curvature. It was hoped that adding a single inverted proline suture in the middle of the suture line abolishes partial recurrences observed with our earlier cases of slowly absorbed sutures. However, the difference is not statistically significant.
